
How Motor Support Works (asynMotor)

17 February 2015

Joe Sullivan – EPICS Software Developer

Beamline Controls and Data Acquisition 

Advanced Photon Source



Outline

 Acknowledgments

 Motor Support Development Framework 

 Controller Level Support (asynMotorController)

 Axis Level Support (asynMotorAxis)

EPICS Training 2015 –How Motor Support Works (asynMotor) – 17 February 2015 

2



Acknowledgments

 Original asynMotor Developers (Motor R5.9 – 2006)

– Peter Denision (Diamond), Nick Rees (Diamond) and Mark Rivers (APS) 

 Current Version (Model 3) 

– Mark Rivers (APS)

 Content references for this class 

– Model 3 EPICS Motor Driver Support, 2012 EPICS Collaboration Meeting (Mark 
Rivers)

• https://portal.slac.stanford.edu/sites/conf_public/epics_2012_04/presentations/River
s_Thursday_EPICS_Motor_Device.pdf

– asynMotor Class Documentation, 2012 Doxygen Generated (Mark Rivers)

• http://cars9.uchicago.edu/software/epics/motorDoxygenHTML/classasyn_motor_cont
roller.html

EPICS Training 2015 –How Motor Support Works (asynMotor) – 17 February 2015 

3



EPICS Training 2015 –How Motor Support Works (asynMotor) – 17 February 2015 

4

 Top-level object is the EPICS motor record
– Lots of code has been written to this object: 

• spec, IDL and Python classes, etc.

 Next layer is EPICS device support
– Knows about the motor record, talks to the driver

 Lowest layer is EPICS driver
– Knows nothing about motor record, talks to the hardware

Current recommended device and driver development 
framework is asynMotor (Model 3). 

– asynPortDriver is used to extend this framework for 
hardware features not supported by the motorRecord.  

EPICS Motor Support



asynMotor (Model 3)
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 Available in the synApps motor module since 2011. 

 C++ model.  

 Two base classes, asynMotorController and asynMotorAxis.  

 Base classes provide much functionality, only need to write 
device-specific implementations.  

 Easy to support controller-specific features

 Direct support for coordinated profile moves in the driver API.

ACRAxis

ACRAxis XPSAxis

ACRAxis



synApps based motor driver development

 synApps motor module (requires ASYN, BUSY, IPAC and SNCSEQ)

– motorRecord ($MOTOR/motorApp/MotorSrc)

– asynMotor Device Support (devMotorAsyn.c)

– asynMotor Driver Base Classes

• asynMotorController.h, .cpp

• asynMotorAxis.h , .cpp

 Motor driver code to implement controller specific methods from 
asynMotor base classes

– <Name>MotorDriver.cpp

– <Name>MotorDriver.h

– <Name>MotorSupport.dbd
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What does the ‘Controller’ constructor do?

 Creates a Controller object (asynPortDriver) that implements 
a ‘real’ motor controller.

– Necessary initializing of motor controller hardware. 

 Call the ‘Axis’ constructor for every motor channel requested 
in the ‘CreateController’ argument for number of axis. 

 Starts the Poller task that will update the status of all the 
motor channels.

 Implement non-motorRecord features. 
– asynPortDriver methods for additional controller parameters. 

– Built-in ‘Profile Move’ (coordinated multi-axis) methods.  
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ACRController - Constructor

ACR Example: motor/iocBoot/iocWithAsyn/st.cmd.acr
#  portName,   asynPort,   number of axes,   active poll period (ms),   idle poll period (ms)
ACRCreateController(“ACR1",   “ARIES",   1,   20,   1000)

Called before iocInit() - from st.cmd 

– asynMotor.cmd (BCDA standard IOC startup file)

• <synApps>/motor/motorApp/ACRSrc/ACRMotorDriver.cpp, M. Rivers
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ACRController Constructor

• doxygen asynMotor page generated 2012, M. Rivers
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ACRController Constructor
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asynPortDriver Parameters:

[in] portName The name of the asyn port that will be created for this 

driver

[in] numAxes The number of axes that this controller supports

[in] numParams Number of parameters unique to the controller 

(do not exist in the motorRecord). 

[in] interfaceMask asyn interfaces unique to the controller (bit mask)

[in] interruptMask enable callbacks for unique asyn interfaces (bit mask)

[in] asynFlags ASYN_CANBLOCK(asynchronous), ASYN_MULTIDEVICE(addressed)

[in] autoConnect Yes/No

[in] priority For port thread if ASYN_CANBLOCK 

[in] stackSize For port thread if ASYN_CANBLOCK

asynPortDriver – Constructor (review)
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ACRController Constructor (cont)

• <synApps>/motor/motorApp/ACRSrc/ACRMotorDriver.cpp, M. Rivers
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ACRController Constructor (cont.)

• <synApps>/motor/motorApp/ACRSrc/ACRMotorDriver.cpp, M. Rivers

• doxygen asynMotor page generated 2012, M. Rivers
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• <synApps>/motor/motorApp/ACRSrc/ACRMotorDriver.cpp, M. Rivers

ACRController Constructor (cont)



asynMotorController Method

ACRController Custom Parameter
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asynMotorController Method

ACRController Custom Parameter (cont)
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asynMotorAxis – Constructor 

 Creates a Axis object that is customized to a particular motor controller.

– Necessary initialization of motor axis in controller hardware. 

– Characterize the axis with respect to the motorRecord

• GainSupport, HasEncoder,… 

– Implement methods to provide all available motorRecord 
functionality.

• Move, MoveVelocity, Home, SetPosition, …

 Implement ‘report’ method.
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asynMotorAxis Constructor

ACRAxis

• <synApps>/motor/motorApp/ACRSrc/ACRMotorDriver.cpp, M. Rivers



asynMotorAxis Methods

ACRAxis Move
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asynMotorAxis Methods

ACRAxis Move
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asynMotorAxis Methods

ACRAxis MoveVelocity
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asynMotorAxis Methods

ACRAxis Poll
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asynMotorAxis Methods

ACRAxis Poll (cont)
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asynMotorAxis Methods

ACRAxis Poll (cont)
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asynMotorAxis Methods

ACRAxis Home
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asynMotorAxis Methods

ACRAxis Report
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asynMotorAxis Methods

ACRAxis setPosition
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asynMotorAxis Methods

ACRAxis Stop

EPICS Training 2015 – How Motor Support Works – 17 February 2015 

28



EPICS Training 2015 – How Motor Support Works – 17 February 2015 

29

Class Class Method

Stop


